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1 Introduction

The objective of this work item [eNPN_Ph2-NGRAN-Core] is to perform normative work for RAN functionalities required to support 5GS functions of the SA2 WID “Enhanced support of Non-Public Networks Phase 2”, with the following features being of RAN relevance:

· Support for enhanced mobility by enabling support for idle and connected mode mobility between SNPNs without new network selection [RAN3, RAN2]

· Support for non-3GPP access for SNPN [RAN3]

2 Discussion
There are two objectives included in the eNPN WID. The following is the detailed analysis of each target, focusing on the impact on the RAN3 specification.

OB1: Support for enhanced mobility by enabling support for idle and connected mode mobility between SNPNs without new network selection
For the first objective, the SA2 conclusion impacts RAN3 contains:

-
NG-RAN and AMF support of equivalent SNPNs in NGAP.
-
UE/NG-RAN/AMF take equivalent SNPN list into consideration, for supporting relevant functions, e.g.:

-
idle/connected network selection.

-
cell (re)selection.

-
NGAP impact for supporting connected mode mobility between SNPNs.

-
Equivalent SNPNs, with different SNPN IDs, within an RA is not supported for SNPNs.
According to the conclusion, the impact on NGAP has two aspects:

1. Aspect 1: Configuration of equivalent SNPNs
AMF needs to an equivalent SNPNs to the NG-RAN. The equivalent SNPN is a list of SNPN identities (i.e. a list of combinations of PLMN ID and NID) as equivalent to the serving SNPN. The serving SNPN identify contains two parts: serving PLMN and serving NID. Currently, the serving PLMN is in Mobility Restriction List IE, only serving NID is included in the NPN Mobility Information IE in Mobility Restriction List IE. While for the equivalent SNPNs, a new IE should be defined. Both PLMN ID and NID are included in this new IE. The new IE can be included in the NPN Mobility Information IE. The changes are showed in below. 
(NGAP) 9.3.1.184 or (XnAP) 9.2.3.119
NPN Mobility Information

This IE indicates the access restrictions related to an NPN.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE NPN Mobility Information
	M
	
	
	

	>SNPN Mobility Information
	
	
	
	

	>>Serving NID
	M
	
	NID

9.3.3.42
	

	>> Equivalent SNIDs
	
	0..<maxnoofEPLMNs>
	
	

	>>>PLMN Identity
	M
	
	
	

	>>>NID
	M
	
	
	

	>PNI-NPN Mobility Information
	
	
	
	

	>>Allowed PNI-NPN List
	M
	
	9.3.3.45
	


Proposal 1: It is proposed to add the equivalent SNPNs in the NPN Mobility Information IE in Mobility Restriction List IE in Xn and NG.
2. Aspect 2: Mobility
To support connected mode mobility between SNPNs, if the NID in the target cell is not same as the current serving NID but is included in the equivalent SNPN, the mobility is allowed. If the target cell supports multiple NIDs belongs to the equivalent SNPN, the source cell includes the selected SNPN in the XnAP Handover Request message or in NGAP Handover Required message. While, the NGAP and XnAP implementation method of the selected SNPN is different.
In XnAP, the MRL IE is included in the Handover Request message. In the MRL IE, the serving PLMN and serving NID are already included. The source SNPN can indicate the target selected SNPN information in the existing serving PLMN and serving NID. 

In NGAP, the MRL IE is not included. For routing purpose, Target ID is included in HO Required message. Target ID contains the Selected TAI which includes serving PLMN Identity and TAC. To include the selected SNPN ID in the HANDOVER REQUIRED message, the serving PLMN Identify in the selected TAI can be used for the selected SNPN ID. Therefore, can only include selected NID into the Target ID, as showed in below table.
For the dual connectivity establishment, currently the MN can indicate the selected PLMN of the SCG in the SN Addition/Modification Request message, which is not same meaning as the Serving PLMN included in the MRL. Serving PLMN included in the MRL indicates the serving PLMN used in the MN. While the selected PLMN of the SCG is the selected PLMN used in the SN. People may think, with the same principle, the selected NID of the SCG can be included in SN Addition Request message. We have no much strong view on it but we think SN can select a SNPN used in SN according to the MRL. It is proposed RAN3 to discuss if include the selected NID of SCG in SN Addition Request and SN Modification Request message.
(NGAP) 9.3.1.25
Target ID 
This IE identifies the target for the handover.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Target ID
	M
	
	
	

	>NG-RAN
	
	
	
	

	>>Global RAN Node ID
	M
	
	9.3.1.5
	

	>>Selected TAI
	M
	
	TAI

9.3.3.11
	

	>>Selected NID
	O
	
	9.3.3.42
	

	>E-UTRAN
	
	
	
	

	>>Global eNB ID
	M
	
	Global ng-eNB ID

9.3.1.8
	

	>>Selected EPS TAI
	M
	
	EPS TAI

9.3.3.17
	

	>Target RNC-ID
	
	
	
	

	>>LAI
	M
	
	9.3.3.30
	

	>>RNC-ID
	M
	
	9.3.1.123
	This IE is ignored if the Extended RNC-ID IE is included in the Target ID IE.

	>>Extended RNC-ID
	O
	
	9.3.1.124
	The Extended RNC-ID IE is used if the RNC identity has a value larger than 4095.


Proposal 2: It is proposed to add the selected NID in the Target ID in XnAP Handover Request message.
Proposal 3: It is proposed RAN3 to discuss if include the selected NID of SCG in SN Addition Request and SN Modification Request message.
Support for non-3GPP access for SNPN
Currently, there are many kinds of non-3GPP access, e.g. N3IWF, TNGF, TWIF, W-AGF. SA2 conclusion is For N3IWF and TNGF, NG-RAN needs to be able to include the "selected NID" in the [NGAP] INITIAL UE MESSAGE. Currently, the Selected PLMN Identity is included in the INITIAL UE MESSAGE and indicates the selected PLMN id for non-3GPP access. Similar to the Selected PLMN Identity IE for non-3GPP access, the Selected NID can be included in the top level of the message in the INITIAL UE MESSAGE, together with the Selected PLMN Identity IE to indicate the selected SNPN to the core network. 
Proposal 4: It is proposed to add the Selected NID in the top level of INITIAL UE MESSAG.
Proposal 5: The above impact to NGAP is reflected in the CR0982 in R3-231716 and propose to agree the CR.
3 Conclusion

Based on the discussion, we have the following proposals. It is proposed to agree the proposals and the TP.
Proposal 1: It is proposed to add the equivalent SNPNs in the NPN Mobility Information IE in Mobility Restriction List IE in Xn and NG.
Proposal 2: It is proposed to add the selected NID in the Target ID in XnAP Handover Request message.
Proposal 3: It is proposed RAN3 to discuss if include the selected NID of SCG in SN Addition Request and SN Modification Request message.
Proposal 4: It is proposed to add the Selected NID in the top level of INITIAL UE MESSAG.
Proposal 5: The above impact to NGAP is reflected in the CR0982 in R3-231716 and propose to agree the CR.
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